Oral administration of recombinant Lactococcus lactis expressing bovine beta-lactoglobulin partially prevents mice from sensitization.
The use of probiotics such as Lactococcus lactis and other lactic acid bacteria (LAB) has been proposed for the management of food allergy. However, no experimental study has clearly demonstrated any preventive or therapeutic inhibition of an allergen-specific IgE response. We aimed to study the immunomodulatory effect of recombinant L. lactis expressing bovine beta-lactoglobulin (BLG), a major cow's milk allergen, in a validated mouse model of allergy. Six-week-old female Balb/c mice received five repeated doses of BLG, of L. lactis plus BLG, or of recombinant L. lactis by gavage. Different recombinant strains were inoculated, which corresponded to BLG doses ranging from 4 to 70 microg/mice. Mice were then sensitized by intra-peritoneal injection of BLG emulsified in incomplete Freund's adjuvant to induce high IgE concentrations. Pre-treatment with natural L. lactis plus BLG allowed induction of BLG-specific T-helper type 1 (Th1) response, and abrogated the oral tolerance induced by BLG alone, demonstrating the adjuvant effect of this non-colonizing LAB. Moreover, pre-treatment with some of the recombinant strains favoured the development of a Th1 response inhibiting the Th2 one: it induced a significant decrease of specific IgE response, and an intense increase of specific IgG2a and IFN-gamma productions. The most efficient strains that inhibited the IgE response were those producing the highest amounts of the BLG protein. Oral administration of some recombinant L. lactis was demonstrated to induce a specific Th1 response down-regulating a further Th2 one. Prophylaxis protocols will thus be evaluated using the most efficient strains.